Cytochrome b translocation to human neutrophil plasma membranes and superoxide release. Differential effects of N-formylmethionylleucylphenylalanine, phorbol myristate acetate, and A23187.
The role of specific granules and cytochrome b in superoxide (O(2)) release was studied by comparing the effects of three different stimuli on normal human neutrophils, neutrophils congenitally deficient in specific granules, and granule-free normal neutrophil cytoplasts. Phorbol myristate acetate (PMA) stimulated normal neutrophils to release more O(2) than did N-formylmethionylleucylphenylalanine (fMet-Leu-Phe), which stimulated greater release than the calcium ionophore A23187. Neutrophils lacking specific granules produced variable amounts of O(2) in response to all stimuli. Stimulation with PMA, fMet-Leu-Phe, and A23187 produced maximal rates of O(2) release that were 32, 55, and 21% of that by normal cells. Likewise, granule-free neutrophil cytoplasts released 24, 20, and 0% of the O(2) released by intact cells. These data suggest that the stimuli require different mechanisms for activation. Three subcellular fractions (azurophil granule rich, specific granule rich, and plasma membrane rich) were separated by Percoll gradients from normal resting and stimulated neutrophils. In resting neutrophils, the cytochrome b content in the plasma membrane was 31% of the total, with the rest in the specific granule-rich fraction. Ten minutes after stimulation, PMA, fMet-Leu-Phe, and A23187 induced translocation of 27, 8, and 49%, respectively, of the cytochrome b from the specific granule-rich fraction to the plasma membrane. Although our data support a role for specific granule factors in A23187-induced O(2) release, there is no correlation between the amount of cytochrome b incorporated into the plasma membrane and the extent of O(2) production activated by the different stimuli.